Phosphorylated endothelial NOS Ser1177 via the PI3K/Akt pathway is depressed in the brain of stroke-prone spontaneously hypertensive rat.
Stroke-prone spontaneously hypertensive rats (SHRSP) demonstrate impaired endothelium-dependent relaxation and often develop brain injuries. We investigated whether the regulatory mechanism for endothelial NOS (eNOS) phosphorylation and activation is altered in the cerebral cortex of SHRSP at a younger age. Western blot analysis revealed a low ratio of phosphor-eNOS (Ser1177) to total eNOS in SHRSP at 10 weeks of age. In addition, urinary nitric oxide metabolites (ie, nitrate and nitrite) were decreased compared with normal control WKY rats. Likewise, Akt phosphorylation (especially Ser473) was significantly reduced, with no changes in total Akt. Furthermore, the amount of the phosphatidylinositol 3-kinase (PI3K) was upstream of Akt was diminished, although attenuation of the PI3K/Akt pathway was not an effect of mTOR, another downstream target of Akt. Our findings indicate that abnormalities of the PI3K/Akt pathway in the cerebral cortex are involved in the impaired eNOS phosphorylation and activation in SHRSP.